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INCREASING THE RELIABILITY OF PROMOTION BOARD EVALUATIONS

[. INTRODUCTION

In August 1962 a series of studies of officer promotion actions were initiated to analyze
officer promotions from the standpoint of reliability and stability; to devise and carry out
Lnalyses and experimental studies leidiri to possible increases in the efficiency of the offi-
cer promotion system; and to propose for tryout those changes which the analybes *ndicate
would feasibly result in increased efficiency.

The present report is the third in a series describing the analyses and studies carried
out. In this report ways in which Lhe reliability of the officer promort:,. system might be in-
creased are discussed.,

Analyses of a number of FY 1962 officer Promotion Boards' havce indicated that Promo-
tion Scores and the resulting recommendations concerning promotion or nonpromotion of indi-
vidual officers are quite reliable and compare favorably in reliability with other types of rat-
ings and judgments. The analyses have indicated, how-ver, that a small amount of unrelia-
bility is present in the Promotion Scores and promotion recommendations. This unreliability,
although low in comparison with many other types of judgments, is sufficiently high'so that
from 8 to 21 percent (depending upon the board studied) of the recommendations (to promote
or not to promote) would be reversed were the records of the same group of eligible officers
to be reevaluated by another Promotion Board. That is to say, promotion or nonpromotion of
a percentage of eligible officers, in any given cycle, is based only partly on their past per-
formance as Air Force officers and partly on whether their records are assigned to one panel
or board for evaluation rather than to some other panel or board. Unreliability cannot ever be
entirely eliminated and, as indicated above, has as little or less influence in the Promotion
Board system than in other judgmental and evaluation situations. Hovever, the reliability of
the present promotion decisions can be increased and the influence of chance factors reduced
to a minimum with certain changes in the evaluation system.

The purpose of this report is to note certain factors which are related to reliability of
judgments and to discuss ways in which these factors could be brought to bear to increase tile
reliability of the present Promotion Board system.

II. NUMBER OF RATERS

Many studies have shown that evaluations based on the average or sum of evaluation
scores from a number of raters are more reliable than evaluations from a single rater; and,
further, that the reliability increases as the number of raters is increased. Presently, most
Promotion Board evaluat;ons are accomplished by three raters. In Table I are presented
estimates of the reliability which would be expected were more (or fewer) than three raters
to evaluate each selection folder. These estimates are based on two FY 62 Promotion
Boards and are expressed in terms of the pcrccntagcs of eligibles for whom the promotion
t commendation made by one board would be reversed were the folders to be reevaluated

L. D. Valentine, Jr., & E.C. Tupes. Oflicer promotion procedureot I. An analyslis of o/ffies
promotion actions. PRL-TR-64-27. Personnel Research Laboratory, Aerospace Medical Division,
October 1964.



Table I. Reliability of Promotion Recommendations
ans a Function of Number of Raters

NUMBER OF PERCENTAGE OF REVERSALS"

RATERS BOARD Ab BOARD Bc

1 15.2 31.4
2 9.7 24.6
3 7.9 20.6
4 6.3 18.?
6 4.9 14.6
9 4.2 12.6

12 2.8 10.9
24 1.6 1.9

AThe percentage of eligibles for whom the promotion recom-
mendation would differ were each folder to be reevaluated by a
second board with the same number of raters per folder.

b Bpard A is a FY 62 temporary board which promoted about
78% of the eligibles, with an estimated reliability of r - .90.

C Board B is a FY 62 temporary board which promoted about
44% of a prescreened group of eligibles, with an estimated reli-
ability of r w .77.

by a second board of equivalent size. It can be seen from Table I that the unreliability
of the promotion recommendations could be sharply reduced by increasing the number of raters

who evaluated each selection folder. For example, looking at Board B, it can be seen that
the 20.6 percent of reversals in recommendation expected with the present three-rater panel
would be reduced to 18.2 percent with four raters per folder and to 14.6 percent with six raters
per folder. Were each folder to be evaluated by only one rater, the reversals would be expected
to increase to 31.4 percent.

To increase the panel size from three to six or nine or more raters per folder would prob-
ably involve an unacceptable increase in the expense (in terms of personnel and travel costs)
of the system. However, the number of raters could be increased by use of a dual-board sys-
tem, wherein the eligibles in any command could be evaluated by a board at command head-
quarters and again by a Headquarters USAF board. Use of the same scoring and evaluation
procedures by the command and the Headquarters USAF boards would permit the evaluation
scores from both boards to be averaged together to obtain a final Promotion Score.2 Since this
final score would be based upon evaluations from six raters an increase in reliability would re-
sult. The system could be extended to include base level boards if desired so that the final
scores would be the sum of nine ratings and consequently more reliable. Quality control pro-
,edures could easily be incorporated into the system if it were believed desirable to rule out
the possibility of command or base differences in evaluation and rating standards.

A dual-board system is presently in effect for promotions to temporary colonel so that evalu-
ations from six raters are already available for this group. However, the first board acts only as
a Nominating Boaru and the final Promotion Scores are based only on the Promotion Board ratings;
thus the reliability is essentially only that of a three-rater system. If the Nominating Board scores

2 This suggestion is not for a return to the system wherein eligibles were screened by the command and
the better qualified nominated for Headquarters USAF consideration. That system had the reliability of -t
three-rater system whereas the suggested system would have the reliability of a oix-rater system.
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for nominees wcrc addcd to :hc Pro..iotion Board -ccrc.- final promotion recommnendations would
have the reliability of a six-rater byhtel. III view of the plrielie availability of the ratings and
the slightly lower reliability found for the tempoiary colonel promotions, this proposed proce-
dure might be considered, regardless of whether it Is deemed feasible to establish any sort of
dual-board system for other grades.

Ill. RELIABILITY OF UlIf; AND LOW PROMOTION SCORES

An assumption of reliability estimates is that the reliability of a score does not vary with
its level-that is, high scores, low scores, and average scores are equally reliable. However, the
reliability of promotion recommendations does vary with the level of the Promotion Score. Eligi-
bleu with scores well above any cutting score would also have scores above the cutting score if
reevaluated by a second board. Eligibles w;th scores considerably below the cutting score would
also have scorer below the cutting score if reevaluated by a second board. The closer any score
to the cutting score, the greater the probability that a second board would assign a score on the
other side of the cutting score. This point is illustrated by the data in Table I1. It can be seen
that the reliability of the recommendations is estimated to be !00 percent for eligibles receiving
scores of 26 and above or scores of 17 and below. However, the reliability of recommendations
for eligibles receiving scores of 22 is estimated to be about 67 percent and about 60 percent for
eligibles receiving scores of 21.

Table II. Reliability of Promotion Recommendntions us a Function
of Distance of Promotion Score from Cutoff Point'

PERCENTAGE PERCENTAGE OF
PROMOTION PERCENTAGE % ABOVE % BELOW DISTRIBUTION ALL ELIGIBLES

SCORE DISTRIBUTION CUTOFFb CUTCoFFc OF REVERSALSd REVERSED

30 0.9 100.0 0 0 0
29 2.0 100.0 0 0 0
28 4.6 100.0 0 0 0
27 8.3 100.0 0 0 0
26 12.1 100.0 0 0 0
25 14.7 9().6 0.4 0., 0.1
24 14.6 97.2 2.8 6.6 0.5
23 12.6 88.8 11.2 11.6 1,0
22 9.3 06.7 33.3 31.1 2.5

21 7.4 40.3 59.7 36.7 3.1
20 5.2 16.1 83.9 9.4 0,8
19 3.8 7.1 M2.9 3.7 0.3
18 2.4 0.6 99.4 0.2 0.1
17 1.4 0 100.0 0 0
16 0.7 0 100.0 0 0
15 0.3 0 200.0 0 C

100.0 100.0 8.4

aBoard A of Table L. In practice, cutoff points are established for each panel so that equal percent-
ages of eligibles considered by each panel will be recommended for promotion. In this table, scores from
all panels were put into a common distribution and that cutoff point (22) selected which would have re-
sulted in 76 percent of the eligibles being recommended for promotion.

b Percent of eligibles with scores at each level who would be assigned scores of 22 or above by a
ascond board.

SPercent whose scores from the second board would be below 22.
d A reversal is an eligible who was above the cut-off but who would hay: been evaluated below the

cut-'ff by a t.econd board, and vice versa.
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This factor can be urili7,d to incieasve the reliability of the promotion system without any
increase in the overall size of any board. The recommended procedure would be to have the
selection folrders each evaluated firat by only one rater, ising a scale ranging from scores of 15
to 30. The distribuzion of one-rater Promotio, Scores would be obtained and a tentative cutting
&core established. EVigibles whose mcorex were several points above or below the Cttj-, score
could be definitely recommended for promotion or for nonpromotion, since evaluations by addi-

tioral raters would be very unlikely to result in reversals. Eligibles with scores near the cutting
score would b. evaluated by full ptnels, which could consist of five or six members at no in-
crease in overall board size. Thus the re,,iabiliry of scores near the cutting score would be in-
creased. The result would be an increase in the overall rellability of promotion recommenda-
tiL, ns with no ircrease in the size of the board.

IV. USE o1" A COMPOSITE .ICORE BASED ON PAST PERFORMANCE

Other analyses of FY 62 Promotion Boards' have demor,,'rated that both the Mean OER
(average of all OERs received) and a Preliction Score (bascd on the Menn OEns and other past
performance variables) are highly - ^!±te_ , Promotion Scores and to promotion recommendations.

This relationship is illustrated in Table III for one FY 62 board. This table indicates that Pre-
dicted Scores of 26 and hither or 18 and lower were 100-percent accurate in identifying eligibles
who were recommended for promotion or for nonpromotion. As the composite scores approach the
middle of the range, the accuracy progressively decreases.'

Either the Mean OER or a Predicted Score could be incorporated into the- promotion system
with the result that the reliability of the promotion recommendations could be increased and the
number of board members reduced. There are several ways in which this could be done.

One approach is a Zoning Method. Bared on either Mean OERs or Predicted Scores, zones
of eligibles would be established. Eligibles whose scores were above a specified level would be
placed it, the Upper Zone. Eligibles whose scores were below a specified level would be placed
in the Lower Zone. At; other eligibles would be placed in the Gray Zone. Upper and Lower
Zone eligibles would be evaluated by one rater. If the rater agreed with the Zoning (Upper Zones
to be promoted, Lower Zones not to be promoted), no further evaluation would be required. Eli-
gibles on whom the rater disagreed with the Zoning would be placed in the Gray Zone. All Gray
Zone eligibles would be evaluated by a panel of three (or more for greater reliability) raters. A
modification of this Zoning Method has been used with two Captains Boards and found to result
in a significant decrease in the number of evaluators required overall.'

A second approach is a Linear Ordering Method. A Predicted Score would be computed for
each eligible. Each eligible would then be evaluated by one rater who would indicate whether
he believed the Predicted Score to be approximately correct or whether it was too high or !oo low.
Predicted Scores for the former group would be allowed to stand as the final Promotion Score.
Eligibles with whosc 7"edicl,ed Scoie the rater disagreed would be evaluated by a panel who
would assign the final Promotion Scores.

3 R. W. Alvord & E. C. Tupes. O/ficer promotion procedures; It. Feasibility of computer app•ications
in the promotion of USAF oflicers. PRL-TR-64-28. Personnel Research Laboratory, Aerospace Medical
Division, October 1964.

" Of interest is the fact that if a composite score of 23 (selected because it comes closest to "promot-
ing" the same percentage as were actually promoted) in used as a cutting score, the overall accurpcy is
about 85 percent. The overall inaccuracy (157) is about that expected (see Table I) from evaluation scores
based on one rater. Thus it might be inferred that the compoa,te is as accurate or "reliable" as a single
rater.

e Promotion Board Secretariat, Hq USAF.
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